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What is the energy dependence of the fluctuation signal?
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The NA49 Detector Illil-
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NA Event-by-Event estimation Illil—

of the particle ratios
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NQ@ Extracting the Fluctuation Signal III||
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Process the relative widths of the distributions:c = RMS/Mean * 100 [%)]
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Acceptance
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Event Selection Illil-
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e Select 3% most central events at all energies
« Selection based on energy of projectile spectators

« Tight selection to prevent remaining centrality
dependence of K/rt within the event sample

Event Statistics

Beam Energy | Events Tracks/Event
Data Set 1 Data Set 2
20 GeV 140 k 58 65
30 GeV 170 k 100 115
40 GeV 160 k 141 163
80 GeV 140 k 269 321
160 GeV 120 k 450 560
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”Q@ Error Estimate |||i|-

e Systematic checks
« dE/dx stability
* Linearity of the e-by-e estimators
 Various oy, extraction methods
 All methods tested successfully on MC events

o Systematic errors from processing two data sets
o Vary track selection and multiplicity per event
 Data points from arithmetic mean

o Systematic error from the difference in the data
points
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3] The E-by-E Kaon/Pion Ratio JI|j1

Data Set 1
20 GeV 160 GeV
2 4 [ PbPb 20GeV 4 4 | PbPb 160GeV
5 10 » Data 5 10 e Data
u:j — Mixed Events Lﬁ — Mixed Events
3 Ogara = 53.65 % 3 Cgaa = 19.59 %
10 10
Omix =53.24 % Onix = 19.36 %
102 Oam. = 6.59 %+/- 1.2 % 102 am. = 2.94 %+/- 0.41 %
10 10
0 0.5 1 1.5 2 0 0.2 04
Single Event K/ 1 ratio Single Event K/ 1 ratio

NA49 Preliminary

Quark Matter 2004 Christof Roland / MIT January 2004



3] The E-by-E Kaon/Pion Ratio JI|j1

Data Set 1 Data Set 2
2 4 PbPb 20GeV 4 s f PbPb 20GeV
5 10 s Data % 10 » Data
u:j — Mixed Events u:j — Mixed Events
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Increased fluctuation signal at lower beam energies

Quark Matter 2004 Christof Roland / MIT January 2004



40
2 PbPb 20GeV
¢ 4 »Data
o 10 —Mixed Events
Cgaa = 31.84 %
103 x =32.96 %
= -8.54 %+/-0.33 %
10°
10
tf AL
0 1 2 3 4

Single Event p/x ratio

Events

The E-by-E Proton/Pion Ratio |||i|-

PbPb 160GeV
* Data
— Mixed Events
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Onix =16.14 %
Cam = -4.76 % +/-0.17 %
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The e-by-e distribution of the proton/pion ratio Is
narrower for data than for mixed events

Effect is more pronounced at low beam energies
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Gedanken Experiment:

All protons and pions from resonances

Resonance Production, Toy MC
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Single Event p/x ratio
Check influence of resonances in an Event Generator
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 Process UrQMD events like data

 Generate large samples, O(30k) events
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« Relative contribution of resonances changes with beam energy

« K/r fluctuation signal independent of beam energy

 Weak influence of resonances
 Non zero value due to energy-, strangeness conservation

» p/n fluctuation signal shows similar trend like data
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o K/m fluctuations increase towards lower beam energy
« Significant enhancement over hadronic cascade model

p/w fluctuations are negative
e indicates a strong contribution from resonance decays
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o Systematic checks
« dE/dx stability
* Linearity of the e-by-e estimators
 Various oy, extraction methods
 All methods tested successfully on MC events

e Systematic errors from :‘2- 10; (K* + K)/(T* + 1)
processing two data sets s ¥ « Data Set 1
« Vary track selection and *g 6 » Data Set 2
multiplicity per event % 4:_
« Data points from arithmetic mean =
« Systematic error from the g 2
difference in the data points S ST
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Results on Kaon/pion (tight) |||i|-

a +F PbPb 20GeV 8 +F PbPb 30GeV 8 +F PbPb 40GeV
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Events

PbPb 20GeV
e Data
— Mixed Events
Gdam = 5037 %
Coix =49.75 %
Ogyn, = 7.89 % +/- 0.85 %
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Results on proton/pion(tight) Ill
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Results on proton/pion(lose) Ill

g PbPb 40GeV
e 4 «Data
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10’
10
1 L + Il L
0 0.5 1 1.5 2

Single Event p/x ratio

PbPb 160GeV
s Data
— Mixed Events
Gdam = 1406 %
Coix = 14.81 %
Ogyn = -4.66 %+/- 0.15 %

PbPb 20GeV 2 PbPb 30GeV
«Data @ 4 = Data
— Mixed Events l.l?.l 10 — Mixed Events
Gdam = 29?3 % 3 Gdam = 2237 %
mix = 30.87 % mix = 23.48 %
-8.31 %+/- 0.3 % 10 -7.11 % +/- 0.18 %
10°
10
i 1 o
2 4 0 0.5 1 1. 2
Single Event p/x ratio Single Event p/x ratio
2 PbPb 80GeV 2
[ 4 «Data @ 4
u’.l 10 — Mixed Events u’.l 10
3 Gdam = 1636 % 3
=17.51 %
10 = -6.22 %+/-0.13 % 10
10° 10°
10 10
1 t . . 1kt
0 0.2 0.4 0.6 0.8 0 0.2

Single Event p/x ratio

t

ffft
0.4 0.6

Single Event p/x ratio

Quark Matter 2004

Christof Roland / MIT

January 2004



@
€10
=

w

10°

PbFp 20GeV
(evfto cut)

Single Event p/x ratio

Events

URQMD

2]
<
4]
=
w
0.15 ¢
1 1.5
Single Event p/x ratio
2]
4 -
10 s
=
s w
10
102 PP 80GeV
10 _\gt]::‘_jdi;l m:lS.ﬁ‘}{v
_miy =163%
1 a _-.I I |I 2 .I :
0 0.2 0.4 0.6 0

Single Event p/x ratio

0.1

03 04
Single Event p/x ratio

Events

Resulls on proton/pion
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 The e-by-e proton/pion ratio for data is narrower
than the mixed event distribution
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